WHAT ARE SOME OF THE FACTORS THAT APPEAR TO HAVE BEEN IMPORTANT FOR THIS CUBAN SUCCESS IN HEALTH?
Despite overwhelming economic difficulties, the government of Cuba has maintained its commitment to a comprehensive system of health care, oriented to primary care and prevention (11) . The Cuban philosophy of health care is simple: provide high levels of medical support at no cost to the patient for the entire population, and pursue a resolutely preventive approach to health care -especially in the area of infectious diseases (12) . Equity of access, attention to the most relevant health issues and emphasis on cost effectiveness are fundamental to the success of the Cuban health care system. Access to quality health care, including promotional, preventive, curative and rehabilitative services, is seen by both the government and the public as one of the two crown jewels of the country, the other being access to quality education. Alongside this careful attention to health care and education, Cuba has also focused its attention on other major determinants of health through subsidized quality housing; low unemployment rates and widespread job-creation programs; social security and retirement benefits; a nationwide (and heavily subsidized) day care and early childhood education program; sanitation efforts; nutrition support via the Cuban ration card system, which provides all Cubans a guaranteed amount of affordable food regardless of wealth or location; and community involvement in all population-based prevention strategies (11) .
Another major difference between Canada and Cuba is in the area of intersectoral relationships between populationbased organizations (which bring together unionized workers, neighbours, peasants, women, professionals and students), government bodies and ministries (13) . The Committees to Defend the Revolution and the Cuban Women's Federation are particularly important. The Committees to Defend the Revolution bring the neighbours on a city block together almost every month to analyze legislation and government policies, discuss neighbourhood problems and shortages, and plan how best to use collective resources (everything from recycling bottles to cleaning the streets). A key role has been their duty to share information, including news on personal and public health issues. The impact of this integration of both medical and nonmedical aspects of health can be observed in Cayo Hueso, Cuba, where this ecosystem approach to health was used to improve the quality of life and health outcomes (14) .
With respect to the formal health care system, the Cuban government has concentrated sparse resources largely in primary health care, with 32,000 family doctors (more than 50% of all doctors) working alongside 32,000 nurses in the community to support the emphasis on prevention, early diagnosis, prompt care and timely rehabilitation. As shown in Table 2 , there are sharp contrasts between the numbers of physicians and nurses per capita in Cuba and Canada (9, 15, 16) . Cuba has one doctor for approximately every 200 people compared with Canada, where the ratio is one per 476.
Medical education consists of a six-year medical curriculum that parallels the Canadian program, from which students graduate as 'general comprehensive physicians' (also known as general practitioners) (17) . There is much emphasis on determinants of health, epidemiology and preventive care. Following graduation, there are two years of mandatory family medicine residency training. Postgraduate opportunities for physicians are available for those who wish to pursue further specialty training. Although it is difficult to obtain an objective measure of the quality of the Cuban medical education model, Cuba's outstanding achievements in health indicators, as outlined in Table 1 , attest to the success of this medical education strategy.
The 'Family Doctor and Nurse' program was first initiated in a Havana neighbourhood in 1984, and has expanded to become the norm over the past 21 years (17). Preventive health care and close doctor/nurse-patient-community relations are at the heart of this strategy, which puts emphasis on maternal and child health, chronic noncommunicable diseases, communicable diseases, care of the elderly, and Continuous Assessment and Risk Evaluation (CARE Program) (17) .
In the Family Doctor and Nurse model, the health care team lives in the community and meets with each patient in their catchment area at least twice a year, maintaining detailed records, using a checklist format, and doing ongoing risk evaluation accompanied by personal patient intervention and education programs (CARE Program). Records, including those on immunization, are meticulous (NEM, BH and JMK, personal communication).
Each team provides care for 700 to 800 people, or approximately 120 families (12, 17) . The Family Doctor and Nurse team are also integrated into a multidisciplinary polyclinic team with the community obstetrician, geriatrician, psychiatrist, social worker and statistician (18) . The polyclinics focus on providing basic emergency services, specialist clinics and rehabilitation services, and they have a strong public health focus to ensure that preventive measures, such as routine immunization; testing, treatment and follow-up for tuberculosis and HIV; and local and home mosquito control to decrease the risk of dengue, are all performed expeditiously. Active exchange of epidemiological data among the local Family Doctor and Nurse team, the polyclinic and the national health care system (Ministerio de Salud Pública de Cuba) allows for regular evaluation of current programs, updates on communicable diseases and identification of target areas in need of specific interventions at the local level, all in a timely fashion. The public health links between the national level and the community and local levels are therefore tight, and dialogue is bidirectional.
By living in the community where they work, the Family Doctor and Nurse teams are well placed to detect risk factors, medical difficulties and infectious disease outbreaks early. They provide leadership in the community in the areas of environmental and public health. They are expected to control or report any environmental concerns noted in the community and to work in disease prevention (12, 17) . Their activities range from ensuring garbage is handled correctly, to supervising insecticide brigades seeking to kill mosquito larvae to prevent malaria and dengue fever, to tracking down those who have missed an immunization or a pap smear test.
An example of the benefit of such a linked system is seen in the way in which patients are managed following discharge from hospital. In contrast with Canada, the norm in Cuba is that the Family Doctor and Nurse team is actively involved with both in-hospital and community management of their patients, with all discharged patients in Cuba receiving daily home visits to ensure a smooth transition of care from hospital to community. The team is well placed and well connected to detect and report on nosocomial infections.
The Family Doctor and Nurse program and other programs focused on the nonmedical determinants of health have all contributed to outstanding health outcomes for a developing country with very modest resources. Infant mortality rates and under-five mortality rates have declined from rates much higher than those of industrialized countries in the 1960s (39 per 1000 under one year of age) to rates on par with OECD countries in 2004 (Table 1) (9). In addition, there has been a significant decrease in hospital outpatient visits, which fell by almost 50% between 1980 and 2000, and in the rate of hospitalizations (from 15.1 per 1000 inhabitants in 1984 to 10.8 per 1000 inhabitants in 2003) accompanied by a 20% increase in patient visits at the primary care level (17) .
The success of Cuba's immunization program is particularly worth noting. Over 95% of Cuban children are immunized against 13 vaccine-preventable diseases (17, 19) , a rate that is better than that seen in many OECD countries. Polio, measles, mumps, rubella, diphtheria and tetanus have disappeared (15, 19) , a remarkable feat given the country's limited resources. These outcomes led the Pugwash Conference to nominate Cuba's National Immunization Program for the Gates Award for Global Health in 2001 (20) . Furthermore, in the spirit of 'people before profit', Cuba's political priority has been to develop its own resources to meet its health needs (21), including those for immunization. Hence, Cuba has developed a strong vaccine manufacturing program using its own domestic capacities, thus ensuring security of supply, which is a goal of the Canadian National Immunization Strategy (22) that has yet to be achieved by Canada.
Cuba's vector control program provides another striking example of how the country effectively mobilizes in the face of a public health crisis (23) . Coordinated efforts by entire communities, relevant political legislation and improvements to the public health infrastructure all contributed to the success of their campaign against Aedes aegypti, to control dengue disease.
In addition to Cuba's remarkable success in health indexes related to immunization and infectious disease, it is important to note other advances that have been made in disease prevention and control. For example, Cuba has made considerable progress in reducing the mortality burden from cardiovascular disease, with levels of control of hypertension among the best in the world (24) .
Other developing countries are also reaping benefits from Cuban health care expertise through Cuban medical missions in a number of developing countries in Africa and Latin America; by provision of free medical education for students from these countries; by adaptation of the Cuban model locally in these countries to improve health; and through the provision of low-cost, WHO-prequalified Cuban vaccines (25) (26) (27) . Developing countries are also interested in how a relatively poor country like Cuba has been able to achieve major successes in health biotechnology (21).
Cuba's outstanding achievements in health care outcomes should inspire any country considering strategies for health care reform. Cuba's adherence to the three underlying principles of equity, integration of public health services, and the imaginative harnessing of human resources in a collaborative manner has been key to its success. In particular, in the current global climate of emerging infectious diseases, the world would be remiss not to heed Cuba's ecosystem health approach to potential health crises.
While some components of the Cuban model and those in other developing countries may be specific to local context and resist transplantation from their distinctive cultural and political environment to ours, we should not be dismissive about what we can learn from developing countries' application of the four WHO critical Health Compass criteria for success -namely, relevance, quality, equity and costeffectiveness (28) .
The excellent health outcome results in Cuba at modest cost begs a number of questions: can similar successes be obtained in Canada if some Cuban health care strategiesespecially those related to infectious disease control noted above -are adapted, particularly for our marginalized and vulnerable populations? Could we, too, reap significant health benefits by redressing the balance and tightening the links between public health and primary and acute care medicine in our country as was done in Cuba?
We believe there is much to be learned about quality, costeffective health care from developing countries. It is time to expand our vision to embrace alternative models of health care that have met with such success. By considering lessons from Cuba, within the Canadian context, we may put ourselves in a better position to address our own health care needs, particularly those related to infectious diseases.
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